The Amish exhibit distinctive demographic patterns, notably high fertility. While scholars have studied Amish population dynamics for more than a half century, recent research in this area is limited. We believe the time is ripe to reverse this trend. This article reviews data collection methods, points to a variety of accessible sources of new data, presents some preliminary results from the analysis of one such source (the McKune dataset for Holmes County, Ohio), introduces the research agenda and work of the newly formed Amish Population Research Group, and reviews past demographic findings to situate our agenda. An invitation is extended to demographers, social scientists, health researchers, and others to enter into collaborations with APRG.
This Original Research Article is brought to you for free and open access by IdeaExchange@UAkron, the institutional repository of The University of Akron in Akron, Ohio, USA. It has been accepted for inclusion in Journal of Amish and Plain Anabaptist Studies by an authorized administrator of IdeaExchange@UAkron. For more information, please contact mjon@uakron.edu, uapress@uakron.edu.
Introduction
A health scholar seeking assistance in finding population statistics on the Amish contacted our newly-formed Amish Population Research Group, writing:
I am a nurse researcher who works with a local Amish population to perform research about aging in the Amish community. I have not been able to find any statistical information about the numbers or characteristics of aging Amish and was hoping you might be able to help me. I did try to use the 2 website but was unsuccessful in finding any concrete information about Old Order Amish specifically, either at a national or state level in regards to persons over the age of 55. (Email sent to Corey Colyer, July 9, 2016) The health scholar sought descriptive statistics to summarize aging patterns among the Amish. Unfortunately, such summary statistics do not (yet) exist. While an impressive number of population studies examining the Amish and plain Anabaptist communities were published in the last decade, we still lack accessible and reliable metrics on key demographic indicators such as fertility, mortality, age structure, sex ratios, and so forth. The current state of Amish demographic studies reflects a paucity of useable micro data.
3 Current work instead tracks settlement patterns (emergence, growth, decline, and extinction) and aggregate population estimates (total population, population doubling rates, etc.).
Amish communities are generally inaccessible to researchers and their members are resistant to questionnaires, recorded interviews, and other conventions for obtaining valid demographic measures. To contend with these obstacles, demographers resort to so-called unobtrusive measures (Webb, Campbell, Schwartz, and Sechrest 1966) , deriving population parameter estimates from administrative records and other social artifacts.
In this article, we trace the history of data collection for Amish studies, including a peek at the McKune dataset, and then introduce the work of the Amish Population Research Group. The Amish Population Research Group was formed in May of 2015, in part, to collectively identify ways to leverage newly found demographic data sources. We outline the potential and frustrations associated with using these new resources. In the remainder of this paper, we synthesize Amish demographic findings to date.
Obtaining Useful Micro Data
The Amish are notoriously difficult to tap for data for several reasons, including their long-rooted religious practice of separation from the world, the amount of time it takes to build trust and rapport, the resilience the social system has to finding a natural and acceptable role in the system for the researcher, and the cultural inappropriateness of normal institutional methods for collecting data (Adkins, 2011; Enninger & Wandt 1983; McKusick, Hostetler, and Egeland 1964; Savells and Foster 1987; Yost, et al. 2005) . Elmer Lewis Smith-the first researcher to present an extensive demographic study of the Amish-faced much travail in his nevertheless path blazing work:
In June 1954, an attempt was made to use a questionnaire as part of this study. Forty forms were sent to selected Amish persons and forty to selected non-Amish persons in a given geographical area. Although the instructions seemed clear and simple, and a statement of the reason for the need for the information was included, along with a self-addressed and stamped envelope, none of these was returned by the Amish, and only three were returned by non-Amish, with two of the later group sending back blank forms. Needless to say, this method was abandoned. (Smith 1956, 23) Smith also had trouble getting anyone (Amish, or non-Amish) living in the Lancaster community to "go on the record" in one-on-one interviews. "One interviewee would not answer the questions when there were any Amish people in his store, as he said, 'Talking about them might be bad for business, and most of my business comes from them'" (Smith 1956, 24) . Not that a whole lot has changed since then. More recently, Hurst and McConnell (2010) worked with similar reserve among the Holmes County, Ohio, Amish.
When the members of a population group resist the standard tools for gathering demographic data, researchers must become creative and locate indirect measures, such as social artifacts, for analysis. The most successful survey and structured interview studies related to demography com from health studies, including genetics. Such studies success gather data since they tap into the Amish desire to help others and because of indirect returns in the form of medical assistance (e.g. finding treatments for rare genetic disorders) (Armer and Radina 2006; Tell 2012) . While health studies and demography have much overlap-especially in the study of morbidity-the ways a demography study are helpful and provide returns to the Amish are less easily articulated. Hence, demography data collection efforts have at times required creativity.
Once again, we point to Smith as a model for the contemporary scholar. Smith discovered that Pennsylvania marriage license applications contained exceptionally rich data: "Marriage license application records provide many means for sociological inquiry and measurement including studies of residential stability and mobility, occupational changes between father and son, divorce and remarriage, age at marriage and family size" (Smith 1956, p. 22) . These applications included fields for race, occupation, birthplace, residence, date of birth, number of previous marriages, and reason for dissolution of previous marriages. The form included similar fields concerning the applicant's parentage.
Smith discovered that these records allowed him to estimate population parameters for age, sex, birth spacing, and so forth. The challenge was in restricting the set of marriage licenses to only Amish. He accomplished this by first compiling a surname census of the Lancaster community (primarily by driving the county with a knowledgeable informant and recording the surnames of Amish households) and selecting marriage licenses filed by applicants bearing one of the top 14 surnames. He further restricted his dataset to those marriages performed by Amish bishops (as identified by a Mennonite yearbook).
Smith's data collection efforts were clearly extraordinary! And the demand for such creativity has not abated since. A similar and more recent effort was Sharon Hewner's census of the Conewango Valley, NY, Amish settlement (Hewner 1997; 1998) . Initial attempts to locate Amish elders as community gatekeepers failed, so Hewner started mapping households. She used the local public school district's census of the student-age population in their area, which included students attending the Amish parochial schools. She rounded out her demographic data collection with (1) a key informant who added information to the school record-derived household entries, (2) an Amish woman's diary that recorded births, deaths, and migrations, and (3) cemetery records of an Amish individual. From her census, Hewner calculated fertility rates, death rates, migration rates, and a time-series of population pyramids.
Due to the cumbersomeness of data scavenger hunts like those of Smith and Hewner, most (Ericksen, et al. 1979 ). Thereafter, cross-settlement studies withered, that is, until the Anabaptist Genealogy Database emerged. In the late 1990s, Johns Hopkins researchers advanced their genetic research by compiling an extensive genealogical database of Amish and Mennonite ancestry, starting in Lancaster County, PA, but eventually extending to places across the country (Agarwala, Biesecker, Hopkins, Francomano, and Schäffer 1998; Agarwala, Biesecker, and Schäffer 2003; Lee, Pollin, O'Connell, Agarwala, and Schäffer 2010) .
While this genetic database has provided material for many studies, it lacks some variables of interest to demographers and social scientists, including occupations, names, household location, baptism codes, and some dates of vital events. Outside of early demography studies and genetic research, what few authors who have attempted a demographic study of the Amish have with few exceptions (1) focused on one settlement of Amish, and (2) relied on the more recent directory editions. Table 1 tracks the history of data sources. This has been the most convenient formula, but is limited in its settlement-specific setup. Hurd (1985a Hurd ( , 1985b Hurd ( , 1997 
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Today's Amish Directories
At present, Amish demographic information is more bountiful than ever. The development of large settlement directories spawned an ever-growing series of directories among smaller and newer settlements. Amish directories are now so common that the vast majority of Amish individuals are represented in one (if not two!) of these books, with the notable exception of most Swartzentruber and Stutzman-Troyer Amish. The Heritage Historical Library in Aylmer, Ontario, has an extensive collection which Joseph Donnermeyer has used to plot settlement growth and expansion. To date, we have identified right at 50 Amish directories published since 2011-this not including several settlements with directories not updated since 2011 and individual settlement or inter-settlement directories with different waves of data, e.g. several daughter settlements have their own directories and are also in a "mother" settlement's directory.
Amish directories organize population information by households within church districts, of which there may be as few as 29 (Frazeysburg, OH) or as many as around 11,000 (Lancaster Co., and daughter settlements). The directory itself may represent a state (e.g. the Wisconsin directory), a settlement (e.g. the Daviess County, IN, directory), a tradition (e.g. the Nebraska Amish directory), a shared migration pattern (e.g. the daughter settlements of Dover, DE, directory), an affiliation (e.g. the New Order directory), or a combination of these (e.g. the Ohio directory for Holmes County and in-state daughter settlements). Directories solve many of the data access characterizing so many sequestered, high fertility populations of interest to demographers. Figure 1 is an entry from the 2015 Ohio Amish Directory, Holmes Co. edition.
Figure 1: Extract from the 2015 Holmes County Directory
The record includes the following fields:
· Name (surname, first name, middle initial) · Occupation or employer (from which occupation may be inferred) · Address In addition, district title pages list the bishop, ministers, and deacon. Other directories may also include fields for in-migration date and origin, district code for children if living away from home, and other variables.
From these five to ten lines of text, we can calculate a vast number of metrics concerning Abe T. and his family. For instance, Abe was 81 years old on the first day of 2015, while Esther was 72. They were 32 (Abe) and 23 (Esther) respectively when they married (yielding an 8 year difference). Their first child (Duane) was born 11 months after their marriage date, which was in early autumn. The spacing between children averaged 40 months (or slightly more than 3 years between children). Esther was 37 years old when her youngest child was born, which is old enough to be considered a high risk pregnancy. They had five children, all married, although two of them left the Amish.
While these individual calculations may be interesting, they are not analytically useful on their own. They become analytically useful when aggregated into larger units of analysis (e.g. average number of children in the district, number of high risk pregnancies in the settlement, or average spacing between births). All of these measures can serve as independent variables in regression models (logistic regression, survival analysis, or even simple least squares equations) which, when properly specified, can help us fine tune our theoretical explanations and better understand those mechanisms that drive Amish growth, decline, and transition.
Clearly, the content of Amish directories is analytically useful, but the information is time consuming to extract. Most of these documents are available only as hard copy printed books. To conduct the sorts of analysis described above, the information must be converted into machine readable form. The daunting amount of work involved has no doubt deterred researchers from undergoing anything but directory samples, but this is now changing.
The McKune Dataset
In early 2015, we learned of an ambitious attempt by a Pennsylvania State University doctoral student in sociology to create a comprehensive microdata census of the Holmes County, OH, settlement using high quality image scanning, optical character recognition (OCR), personal ancestry files, and text parsing software. Tragically, Benjamin Allen McKune (1980 McKune ( -2014 passed away from an undiagnosed heart condition before completing the project. At the time of his death, McKune had built an enormous dataset. He had digitized copies of the 1965, 1973, 1981, 1988, 1996, 2000, 2005, and 2010 Holmes County directories and converted the images into machine-readable text using high powered optical character recognition software. A text conversion algorithm allowed him to parse the information into Personal Ancestry Files (commonly used in genealogical research) where duplicate records (e.g., where the same person appears in multiple directories) were consolidated. Finally, he generated a microdata array of 46,710 records. McKune was a research associate with the Association of Religion Data Archives (ARDA). After he passed, his family allowed ARDA to make the data from his unfinished dissertation available to the broader research community. Unfortunately, the dataset has not been fully cleaned. A combination of OCR artifacts and inadvertent bugs in the PHP code makes the data unreliable for analysis. Age calculations are particularly vulnerable to these sorts of errors (Table 2) . Without a thorough cleaning of the data, we cannot be confident in findings drawn on the dataset. However, we can use these data to illustrate the broader value of microdata for demographic analysis.
Preliminary Analysis of the McKune Holmes County Data
With the last micro-data-based demography studies being conducted around the turn of the millennium, it is time to update the findings, if for no other reason than the Amish population has nearly doubled since the last studies of the 1990s occurred (Donnermeyer 2015) . The McKune dataset is a starting place. It incorporates data through 2010 and is sufficiently robust to allow an estimate of total population by year. Figure 2 Other measurements from the McKune data suggest stunning demographic stability. Consider Table 3 . Note the striking stability in age and gender structure. Gender ratio remains almost evenly split across the 45-year period. Likewise, the median age remains steady. This suggests that, consistent with Hurst and McConnell's (2010) findings, the Amish families of Holmes County retain their young. The one discernible pattern in the data is decreasing family size starting with the 2000 directory. The median number of children remained consistent for 30 years. Then, in 2000, the family size declined. The directory data also allow us to track the incidence of infant mortality. The directories are not a great source of mortality information for the population as a whole because adult deaths are not consistently captured. Child deaths, however, are captured with regularity in the directories, allowing us to examine infant mortality patterns. We note the exponentially high incidence of infant deaths. Again, the mortality data extracted from directories are not complete. For a full mortality estimate, these data will need to be augmented with other official records. But these measurements are sufficient to determine if the incidence of infant mortality is increasing, decreasing, or staying the same. Table 4 presents the distribution of infant mortality (defined as a death involving a person 1 year of age or younger) by decade. 1950-1959 39.2% 1960-1969 33.9% 1970-1979 32.2% 1980-1989 28.8% 1990-1999 26.1% 2000-2010 21.1% We can see that the incidence has been roughly cut in half. This may well contribute to the acceleration of the doubling rate observed in Figure 2 above. It opens several pertinent questions for social scientists and public health scholars. Why has the incidence of infant mortality decreased so precipitously? Does this rate match, exceed, or fall behind the rate for the population in Ohio more broadly? What lessons can we derive from these measurements?
The Current State of Amish Demography
As mentioned in the opening, demographic studies of Amish populations tend to focus on settlements as the primary unit of analysis. Scholars seeking population estimates on the Amish turn to two primary sources: (1) 2010 U.S. Religion Census (Grammich, et al. 2012 ) provides estimates of the Amish population at the county level; and (2) Annual Amish Population Profiles prepared and distributed by the Young Center for Anabaptist and Pietist Studies at Elizabethtown (PA) College (Burdge 2016) .
First, Ohio State University rural sociologist Joseph Donnermeyer prepared the county level Amish population estimates for the 2010 U.S. Religion Census and used his data to estimate patterns of variation in the size of Amish settlements in North America (Donnermeyer, Anderson, and Cooksey 2013; Donnermeyer & Cooksey 2010) . His methods are meticulously detailed in both articles, as well as in an appendix of the 2010 U.S. Religion Census book. Donnermeyer draws from a list of all known Amish ministers printed annually in Raber's Almanac, correspondent reports published in several Amish newspapers (Die Botschaft, The Budget, and The Diary), family counts from state and regional settlement directories, and miscellaneous information published in regional newsletters. Most of these sources provide counts of various entities (settlements, families, births, migrations, etc.). Second, the Young Center researchers maintain a variety of tables estimating population change over varying periods. Estimates of the Amish population are released annually.
7 Many of the sources Donnermeyer uses are also used by the Young Center, although differences in techniques produce disparities in estimates (Donnermeyer & Anderson 2015) .
However interesting, these population and settlement tallies fail to address questions and offer data that inform theory-building in demography, and hence fall somewhat outside of demography and under a more general "population studies" umbrella. They provide, for example, no detailed information on patterns of nativity and mortality. Theoretical explanations for the rapid rate of Amish growth tend to focus on the ethnic community's birthrate, longevity, exclusive within-group marriage patterns, and low rate of youth apostasy (Dorsten 1999; Dorsten, Hotchkiss, and King 1996; Kollmorgen 1943; Schwieder & Schwieder 1975; Smith 1960) . And yet, without measurements on such key indicators as lifespan, birth spacing, and gender structure, such theoretical explanations rest on assumptions.
Two of us (Stein and Colyer) recently interviewed an Old Order Amish bishop who suggested that families in his district are having fewer children. When asked why this might be, he said, "Well, we listen to our doctors," implying that some of the women are now using birth control and other family planning technologies. If this is true (and applicable beyond this bishop's district), it has far reaching implications for our understanding of the social system's adaptation to stresses. Representative micro data from different Amish communities would allow us to examine birth patterns (spacing between births, decrease of pregnancies at certain ages, etc). Fortunately, such microdata will soon exist in database form.
Research Potentials: The Amish Population Research Group
The Amish Population Research Group was established in May 2015 in response to ARDA's release of the McKune dataset. Given the great potential of such a dataset, five sociologists interested in the demographic study of the Amish met to develop a research agenda. The founders included Cory Anderson (Truman State University), Corey Colyer (West Virginia University), Joe Donnermeyer (Ohio State University), Rachel Stein (West Virginia University), and Samson Wasao (African Institute for Development Policy, Nairobi, Kenya). The founders brought a diversity of skills to the group, including demography theory, quantitative methodology, and Amish scholarship. Different guest researchers have also been present at each meeting.
Shortly after developing a research agenda, the group discovered the aforementioned errors in the database. Text recognition errors in dates pose serious threats to the validity of demographic analysis. The group has secured copies of McKune's source materials as well as hard copies of source documents and we are working on correcting the errors. This slow work is ongoing.
Simultaneously, the group was exploring ways to develop a comprehensive database of the Amish population across North America. For over a decade, Donnermeyer had been collecting Amish directories and Elizabeth Cooksey-a prior co-author-had been hiring student workers to manually enter data. The process was slow. However, Anderson was able to use the scholarship service program at Truman State University 8 to recruit talented students whose cumulative contributions to manual data entry approximated 80 work hours a week during the 2016-17 school year.
Even with the large number of man-hours logged to data entry, the amount of data to be entered is simply overwhelming. Take the 2015 Lancaster County Amish directory for instance. The directory consists of 612 8"x11.5" pages with narrow margins. Each page is packed from margin-to-margin with text, as thick as phone book pages. And yet, it was the seemingly insurmountable task of entering data from the very large Amish settlements that pushed us to develop an alternative to manual data entry. Taking a cue from McKune, Anderson had the major Amish directories scanned at a high resolution and ran a sophisticated OCR on the pages. The results were not perfect, but they were very, very good! We then began work on developing a computer program that could read these OCR-ready files and sort the data into fields. The program can now read six directory layouts, including Lancaster. The program continues to be refined, with the goal of being able to read one of any number of directory formats, sorting the data into appropriate fields and including auto-checks for probable errors. Between the quality OCR and sophisticated code, we anticipate being able to not only read a window of current directories, but also past and future directories with ease.
The code applies best to directories that are nicely laid out with common fonts. However, many directories are too rough to scan, OCR-text recognize, and run the code on. Take the Wisconsin directory, for instance. In all likelihood, the compiler probably typed up the entries on a typewriter and then had the pages photocopied and bound by an outside printer. The directory is too fraught with unusual variations in data presentation, violations of the margins, and messy typesetting to use the program on. Such directories can only be manually entered. However, with the bulk of major settlements and regions producing clean directories-Lancaster, Holmes, Geauga, Elkhart-LaGrange, Nappanee, Adams, Daviess, Arthur, Missouri, Iowa-Minnesota, Great Plains, Michigan, and New Order-the majority of the work can be automated.
Advantages and disadvantages characterize both manual data entry and code data entry. Both are subject to content errors in the directories themselves (incorrectly reported data and incorrectly entered data), although manual entry provides a greater chance that these errors will be identified and corrected. However, manual entry also provides opportunity for incorrect entry, which may not be fully caught in data cleaning. OCR, on the other hand, may incorrectly read a character that a worker would not have. In either case, data cleaning remains an essential step in preparing the data after it has been entered. Yet, even this process can be partially automated with data verification protocols.
From the new datasets, we envision replicating old demography studies but (1) updating them to the 2011 to 2017 period (2) using a cross-national frame rather than a single settlement, (3) while employing a census of settlements rather than a sample. From these replicated studies, we will be able to calculate the most common yet precise figures pertaining to birth and infant mortality. We also envision employing this unique dataset to the advancement of broader demographic theories by providing a critical test.
What Do We Know? A Meta-Analysis of Amish Demography Studies
Our massive database-which currently numbers 41,545 households and pending the entry of a few thousand more with the anticipated release of several 2017 directories-is a plantation awaiting harvest. Yet, before presenting demographic results in forthcoming work, we turn to past research, cataloging existing knowledge so that we may identify what data need updating, what theoretical questions have been raised, and where theoretical gaps exist. The following meta-analysis reflects findings by-and-large from individual settlements from around 1900 to 1960, primarily the four largest settlements (Holmes, Lancaster, Elkhart-LaGrange, and Geauga), although several studies analyze data up to 1990 or focus on smaller settlements.
Basic Demographic Dynamics
Amish have been useful for demographic and genetic studies because they are highly independent of larger society, are endogamous and therefore have a closed gene pool, keep meticulous genealogies, are relatively homogenous in socio-economic indicators, have very low rates of infidelity and divorce, possess relative socio-economic consistency across the population, create permanent conjugal institutions in which nearly all children are born, and have comparatively large families (Cross 1976; Cross & McKusick 1970; McKusick, et al. 1964 ). Amish population growth results from high birth rates, low death rates, and high retention rates (Donnermeyer & Cooksey 2004; Smith 1961) , albeit not a high non-Amish conversion rate.
Conversions of Non-Amish
Conversions of non-Amish to the Amish are far fewer than Amish defectors, although there is certainly no shortage of outsiders entertaining the idea of joining (Anderson 2016) . Most Amish do not actively recruit outsiders, though neither are outsiders barred from joining (Smith 1960) . Some progressive groups like the New Order Amish are interested in recruiting outsiders, though no major impact is evident (Hostetler 1984) . While outsiders may try to join, few successfully overcome the challenge of adjusting to this intensively communal subculture (Friesen & Friesen 1996) . Presently, around 100 Amish members are first generation converts (Scott 2007) . Therefore, outside recruitment is only a marginal source of growth.
Fertility
The Amish are characterized as a near-natural fertility population (Finn 1995; Greksa 2002; Hewner 1998; Smith 1961) , at least up to couples' mid-30s (Espenshade 1971; Wood et al. 1994 ). Amish population pyramids diverge sharply from non-Amish neighbors (Enninger & Wandt 1982; Hewner 1997; Hostetler 1980 ), consisting of a full bottom and narrow top, with studies reporting given settlements at a majority under 20 (Cross & McKusick 1970) , 46% younger than 15 (Greksa 2002) , and a 100:110 to 113.5 baptized to unbaptized (pre-adult) ratio Smith 1960) , among others (Hewner 1998) . Consequently, population doubling is rapid, occurring every 22.5 to 23 years (Cross and McKusick 1970; Donnermeyer and Cooksey 2004; Greksa 2002) or decennially increasing by 30% to 47% across the century . The percent elderly among the Amish remains consistent at around 2%-3% (Hewner 1997 ).
All Amish couples, with the exception of a consistently infertile 3% (Acheson 1994; Greksa 2002; Smith 1960; Wood et al. 1994) , 5 have children. Completed family live births vary by settlement and twentieth century cohort, but are all high, including 6.33 (Cross and McKusick 1970) , 6.8 (Ericksen, et al. 1979) , 7.1 (Kraybill 2001 ), 7.6 (Dorsten 1994 ), 7.7 (Greksa 2002 , and 7.8 (Acheson 1994) . Through most of the past century, fertility increased slightly (Cross and McKusick 1970; Ericksen, et al. 1979; Markle and Pasco 1977) , even experiencing an additional increase during the baby boom (Bailey and Collins 2011) , though one large, high birth settlement declined by one child by 1967 (Greksa 2002) and another large settlement experienced a slight decrease among late century cohorts (Dorsten 1999 ).
The household as created through marriages is a critical institution among Amish. In the twentieth century Amish marriages took place around the national average, a little over 21 years of age (Acheson 1994; Cross & McKusick 1970; Donnermeyer and Cooksey 2004) . At midcentury, males tended to marry slightly younger and females slightly older than national averages (Smith 1960) , with overall marriage age and the number unmarried by 30 decreasing slightly across the century (Donnermeyer and Cooksey 2004) . The evangelically oriented New Order Amish are an exception, with a higher average marriage age and more unmarried by 30 (Donnermeyer and Cooksey 2004) . Spousal selection is limited by three factors. Age differences and periodic imbalanced gender ratios limit selection (Smith 1958) , but more notably, because of endogamy and a very low non-Amish conversion rate, relatedness restricts marriage. Amish do not marry first cousins (Hurd 1997) , and second cousin marriages are generally discouraged, but nevertheless, the net effect of several more distant, but nevertheless, inbred generations create closer relatedness (McKusick et al. 1964 ) with the total number of inbred couples increasing over time, though the relatedness for all inbred couples has remained stable (Khoury, et al. 1987a) . In one Amish sub-faction, the average relatedness of married couples is a little closer than second cousins, which is actually more distant than had all members been randomly paired (Hurd 1985) ; in a large Pennsylvania settlement, the inbreeding level nearly equates to second cousins (Dorsten, Hotchkiss, and King 1999; Khoury, et al. 1987a) . Further, because Amish rarely marry across sub-affiliation lines (Hurd 1997) or across settlements, and because they usually stay in the community in which they were born (Cross and McKusick 1970; Donnermeyer and Cooksey 2004) , inbreeding is intensified, each major settlement representing a genetic sub-isolate (Cross 1976) . High levels of relatedness are positively associated with farming as an occupation, younger age at marriage, higher number of siblings, and having a common last name (Khoury, Cohen, et al. 1987a ). At present, relatedness has not become problematic enough to change behavior, and marriages continue. A limited cache of surnames define each settlement (Cross 2003; Smith 1960) .
Weddings in eastern Pennsylvania Amish communities tend to occur in late autumn through early winter, though premarital conception-based and remarriage weddings occur throughout the year (Smith 1960) . Other Amish settlements have discontinued late autumn weddings, favoring late spring and early autumn (Donnermeyer and Cooksey 2004) . Of remarriages, the male has nearly always been married before and the woman a little under half the time. A widower's age is positively related to marrying a widow versus an unmarried woman. Previously unmarried women tend to be much younger than widower husbands (Smith 1960 ).
Amish fertility is comparable to the Hutterites, both of which are much higher than more assimilated Anabaptist cousin groups (Stevenson, Everson, and Crawford 1989) . On average, Amish have had children younger, older, and more frequently than national averages (Smith 1960) .
6 Fatalism (i.e. what is, is God's will) surrounds pregnancy and childbirth (Finn 1995) , though varying in intensity across communities. While fecundity varies significantly among couples (Wood, et al. 1994) , reproductive span averages 16 years, ending on average at age 37 (Acheson 1994) . The mean interval between births is around 20 months (Cross and McKusick 1970) . Intervals between first and second birth are shortest, with marriage to first birth the second shortest-over half of all couples have a birth within a year of marriage (Donnermeyer and Cooksey 2004) -then increasingly longer with each child beyond the second and into the latter end of the reproductive span (Dorsten 1999; Ericksen, et al. 1979; Markle and Pasco 1977) . All interval lengths have been shorter than national averages (Smith 1960) . More recent cohorts have even narrowed the first birth interval (Markle & Pasco 1977) and have had more children earlier. Recent cohorts in one large settlement have decreased age at last birth, though without decreasing parity (Acheson 1994; Greksa 2002) . In general, the church prohibits birth control; in some settlements, couples use it (Jolly 2014; Kraybill 2001) , especially those with large families or past perinatal complications (Wenger and Wenger 1998) , and in others, even natural methods (e.g. breast feeding, rhythm method) are actively discouraged (Finn 1995) .
The Amish reproductive profile has further nuanced attributes. Twinning rates are higher for Amish than non-Amish (Lehman 1994) , at 12.2 to 15.3 per 1,000 (Acheson 1994; Cross and McKusick 1970) . The vast majority of conceptions occur within marriage, first births occurring within seven or eight months of marriage range from 4% to 10%, rates generally equal or below the non-Amish population. Out of wedlock conceptions frequently result in marriage (Cross and McKusick 1970; Donnermeyer and Cooksey 2004; Smith 1960; 1961) . Rates of out of wedlock conceptions are lower for earlier cohorts and the New Order Amish (Donnermeyer and Cooksey 2004) . Birth seasonality for one Amish settlement generally followed national norms until the 1990s when the historic spring trough for the national population was somewhat eliminated while it remained for the Amish, perhaps because of their non-use of A/C units (Greksa 2003) . Another settlement had a higher instance of autumn births (Lucas, et al. 1991) . Gender ratios of offspring fluctuate over time but tend to favor males more than the U.S. population (Cross and McKusick 1970; Smith 1960) . Nevertheless, males have a higher mortality rate, so that the ratio is nearly 50/50 by young adulthood. During imbalanced periods, overrepresented genders increasingly marry across spatially separate communities (Smith 1960) .
Variation in fertility is associated with several variables. Households involved in full time farming had higher fertility than those working in home businesses or as laborers (Dorsten 1999; Ericksen, et al. 1979; Wasao and Donnermeyer 1996) , evident more in later years of marriage than early years (Markle and Pasco 1977) . A positive association exists between an individual's childhood family size and adult marital fertility (Ericksen, et al. 1979 ). The ordained have more children than laity and conservative sub-affiliations more than progressive (Wasao and Donnermeyer 1996) . In large settlements, progressive districts have lower fertility than conservative (Dorsten 1999) .
Infant Mortality
The demographic transition theory associates natural fertility populations with high mortality. In the Amish case, high birth rates have persisted while infant mortality has dropped parallel to the United States (Acheson 1994; Khoury, et al. 1987c ). Compared to non-Amish, Amish pregnancy complications occur as frequently (Lucas, et al. 1991) or less frequently (Acheson 1994; Smith 1960) . One of seven Amish households in an Ohioan settlement reported a fetal, infant, or child death (Acheson 1994) and only a minority of households in a Pennsylvania settlement reported no problems with still births, infant deaths, or pregnancy complications, though the infant death rate for the first 12 months was only 2% to 3% (Dorsten 1994; Ericksen et al. 1979) , well below national averages during the twentieth century. The overall instance of fatal complications may appear larger because of a higher number of conceptions and longer childbearing time (Acheson 1994; Resseguie 1974) .
Factors contributing to the low rate of stillbirths and infant deaths include low drug and alcohol use, low instance of STDs, social support (Acheson 1994) , good nutrition, and availability and us of modern medical services (Ericksen, et al. 1979; Hewner 1998; Smith 1958) . Factors that predict higher rates of still births or infant deaths include higher birth orders in larger families (stronger effect in progressive districts), prior infant mortality, earlier cohorts (cohorts born in the late 1980s had only a 7% increased chance of survival than those born in the 1920s), younger age of mother (the relation holds up until the oldest age group, which then has increased risk), conservative districts (Dorsten 1994) , and higher inbreeding coefficients (Khoury, et al. 1987b) . As a total percentage of all infant deaths and prenatal deaths, those attributable to inbreeding have increased over time and tend to be clustered in sibships (Khoury, et al. 1987c) . Birth intervals did not predict infant mortality (Dorsten 1994; Ericksen, et al. 1979 ).
Amish households consult three resource domains for pregnancy care: professional health practitioners; alternative practitioners like folk medicine, mid-wives, and birthing centers; and popular Amish wisdom (Campanella, Korbin, and Acheson 1993) . Amish shy from regular dependence on professional health offerings, as pregnancy is a common state for married adults and one that is status enhancing, not a medical condition, per se. Nevertheless, a majority of actual Amish births are in hospitals, some in Amish birthing centers, and a small percentage in the home (Campanella, et al. 1993) . In one settlement, Amish had shorter labor duration and heavier birth weights than non-Amish neighbors (Lucas, et al. 1991) .
Conclusion
The demographic study of the Amish has had an energetic history, witnessing more academic publications in this subarea than about any other subarea of Amish studies. While Amish demographic research has made the most of the tools available at the time, we now have the ability to do much more comprehensive, thorough studies thanks to advances in data entry technology. Inspired by the unfinished work of the late Benjamin McKune, the six-member Amish Population Research Group (APRG) formed in response to the prospect of creating quality demographic data about the Amish and has developed a three-step research program.
First, the APRG envisions utilizing contemporary programming tools and human resources to develop multiple databases of Amish populations based on Amish directories, which in recent years have both proliferated and improved in quality.
Second, the APRG seeks to use these databases as a platform from which to revisit previous Amish demographic studies and update their findings in order to track population trends, such as birth and marriage patterns, among others.
Third, the APRG sees the Amish as an opportunity to interrogate broader demographic theory, especially as a notable case of a persistently high birth population in a now severalgenerations old low fertility country. We have received hints that the McKune dataset was intended to test theories in the sociology of religion; that is interesting, because our metaanalysis suggests that past studies using Amish population data have been more descriptive than theoretical, with few exceptions (e.g. Bailey and Collins 2011 or Wasao and Donnermeyer 1996) .
In both sheer volume of data and application of the data to demographic theory, we anticipate a new surge of interest in the Amish case for its fascinating population dynamics and extend an invitation to demographers, medical researchers, and others to enter into collaborations with APRG. 3 Microdata is information on individual units of analysis rather than tabulated aggregates. For instance, the U.S. Census Bureau's "Summary Files" present tables of totals. The Bureau's PUMS (Public Use Microdata Sample) files, however, contain the measurement data from the original census survey instrument with certain information removed to protect the anonymity of the respondent. Here, we point to the relative absence of usable microdata for Amish populations. 5 Hostetler (1980 ) reports higher numbers that decline during the first decades of the century, but nevertheless are above 3%. 6 Lucas, et al. (1991) reported Amish in one moderately sized settlement tend to have first births later than the local rural population, though the latter had a much wider distribution of ages at first birth.
Endnotes
7 http://groups.etown.edu/amishstudies/statistics/amish-population-profile-2016
8 Students who receive a substantial scholarship from the university must work several hours a week. Employees of the university can post job listings on an internal website and students can apply for them.
